Cytochrome b is necessary for the assembly of subunit VII in the cytochrome b-c1 complex of yeast mitochondria.
The synthesis and assembly of subunit VII, the Q-binding protein of the cytochrome b-c1 complex, into the inner mitochondrial membrane has been compared in wild-type yeast cells and in a mutant cell line lacking cytochrome b. Both immunoblotting and immunoprecipitation analysis with specific antiserum against subunit VII indicated that this subunit is not detectable in the mutant as compared to the wild-type mitochondria. However, labeling in vivo of the cytochrome b deficient yeast cells in the presence of the uncoupler carbonyl cyanide m-chlorophenylhydrazone clearly demonstrated that subunit VII was synthesized in the mutant cells to the same extent as in the wild-type cells. Incubation of subunit VII, synthesized in vitro in a reticulocyte lysate programmed with yeast RNA, with mitochondria isolated from both wild-type and cytochrome b deficient yeast cells revealed that the subunit VII was transported into the wild-type mitochondria into a compartment where it was resistant to digestion by exogenous proteinase K. By contrast, subunit VII was bound in lowered amounts to the cytochrome b deficient mitochondria where it remained sensitive to digestion by exogenous proteinase K, suggesting that the import of subunit VII may be impaired due to the lack of cytochrome b. Furthermore, subunit VII was synthesized both in vivo and in vitro with the same molecular mass as the mature form of this protein.